Concentrations of chorionic somatomammotropin (HCS) in extracts of homogenized placentas from 125 viable twin pairs were determined by radioimmunoassay. The intraclass (within-pair) correlation for placental concentration of HCS (C-HCS) was 0.64, and for total placental content of HCS (TPHCS) 0.59, both significant at P < 0.0,01. Individual differences within twin pairs were shown to be related to both fetal and postnatal growth. The co-twin method was used to assess these relations of HCS with growth variables. Twins with relatively lower C-HCS (index cases) were compared with their co-twins with relatively higher C-HCS (control subjects) and differences on growth variables were tested by t test for matched pairs. Index cases had significantly lower placenta weight (P < 0.001), birth weight (P < 0.001), and birth length (P < 0.01). In a similar analysis, index and control cases were separated on the basis of TPHCS, a function of both C-HCS and placental weight. Again, index cases had a significantly lower birth weight, but the relation to birth length was only marginally significant (P < 0.10).
Extract
Concentrations of chorionic somatomammotropin (HCS) in extracts of homogenized placentas from 125 viable twin pairs were determined by radioimmunoassay. The intraclass (within-pair) correlation for placental concentration of HCS (C-HCS) was 0.64, and for total placental content of HCS (TPHCS) 0.59, both significant at P < 0.0,01. Individual differences within twin pairs were shown to be related to both fetal and postnatal growth. The co-twin method was used to assess these relations of HCS with growth variables. Twins with relatively lower C-HCS (index cases) were compared with their co-twins with relatively higher C-HCS (control subjects) and differences on growth variables were tested by t test for matched pairs. Index cases had significantly lower placenta weight (P < 0.001), birth weight (P < 0.001), and birth length (P < 0.01). In a similar analysis, index and control cases were separated on the basis of TPHCS, a function of both C-HCS and placental weight. Again, index cases had a significantly lower birth weight, but the relation to birth length was only marginally significant (P < 0.10).
Somatic measurements at age 24 months were available for 27 of the pairs who had been followed longitudinally in the Louisville Twin Study. The index cases who had had lower placental C-HCS weighed less (P < 0.02) and were shorter (P < 0.02) than their co-twin control subjects at the age of 24 months. When relative placenta weights or birth weights rather than C-HCS were used to designate index and control cases, there were no clearly significant relations with 24-month measurements; when TPHCS was used, only the relation with weight was significant (P < 0.05).
Speculation
In this study the maternal levels of HCS are common to both members of a twin pair and are not a factor. Placental HCS concentration and total content of HCS were found to be related to birth weight, which suggests that they are valid indices of general placental function. However, the finding that length at birth and at 24 months was best predicted by HCS concentration suggests that HCS production may represent an influence independent of general placental function.
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Introduction
Chorionic somatomamotropin, or placental lactogen, is a lactogenic protein substance first isolated from the human placenta in 1961 [4] , and subsequently shown to be immunologically related to pituitary growth hormone [6] . In the ensuing decade it has been established that HCS is secreted predominantly into the maternal circulation, producing alterations in maternal metabolism which are conducive to fetal growth [3] .
Extensive investigation of maternal serum HCS levels in pregnancy have shown that maternal HCS levels represent a valuable index of placental function, as most clearly demonstrated by Spellacy et al. [10] . A positive relation between fetal growth and maternal HCS levels has been demonstrated in high risk pregnancies [9] , but in normal pregnancy the evidence is inconsistent [2] .
Since the early work of Josimovich and Atwood [5] , little attention has been focused on HCS in the placenta itself and the relation between placental content of HCS and fetal growth has not been extensively studied. In a preliminary report from our own laboratories [8] , placental HCS concentrations were found to be lower for small-for-date, undernourished infants than for normally grown, well nourished infants, but the differences were significant only at the level of P = 0.10. Many factors, however, are known to be related to fetal growth and infant birth weight and length. Some of these factors are of genetic origin; others are related to maternal nutrition, disease, parity, adequacy of intrauterine environment, and length of gestation. The presence of these and many other interacting influences has made it difficult to demonstrate whether a relation between levels of placental HCS and fetal growth actually exists. There have been no studies relating HCS concentrations to the course of postnatal growth.
The present investigation focussed on these relations, using the twin study method to control some of the potentially confounding variables. In the twin situation the effects of the above-mentioned maternal variables are common to both twins and, in addition, there is partial to complete control of genetic influences. Most importantly for this study, there is inherent control of gestational age, and of maternal plasma HCS and the effects it may have on maternal metabolism. Specifically, this study was designed to examine the relation between placental HCS, fetal growth, newborn status, and postnatal growth of the infant.
Sample, Materials, and Methods
Through a cooperative arrangement with local hospitals during the period of this collection of data, the Louisville Twin Study was notified of all multiple births. In the nine participating hospitals, the placentas from twin births were placed in a freezer ( -20°). Within 48 hr, the placentas were collected by a Twin Study staff member, transferred to a laboratory freezer, and kept at a constant temperature of -20°. At the time of collecting the placentas, the staff member also completed an information sheet on the twins, checking with hospital records on the infants' measurements, Apgar scores, type of delivery, and other perinatal data.
At the time of laboratory examination, the placentas of twin pairs were thawed for 12 hr at 4°. Membranes and cord were trimmed away and fused placentas were divided along the vascular equator. Each placenta or placental part was completely homogenized and an aliquot was lyophilized and subsequently stored at room temperature.
For the assay of HCS, a placental extract was obtained by a single extraction of 500 mg dried placenta with 5 ml 0.3 M solution of potassium chloride. Although repeated extraction was found to yield an additional 10-15% recovery of HCS, consistent yields from a single extraction were obtained and total extraction was not attempted in this study.
Radioimmunoassay of HCS was performed using a double antibody method [1] , with Friesen human placental lactogen used as a standard. Multiple dilution parallel-line assays were run in duplicate for each specimen and results were obtained by computer. Calculations were made to yield values for concentration of HCS per gram of dry placental weight (C-HCS) and total placental HCS (TPHCS). Because extractions of HCS from dried placentas were not total and an international standard for HCS was not available, values for placental HCS reported in this study must be considered relative and not absolute.
These procedures yielded data for both members of 125 pairs of twins, in which both infants were viable. Of these 125 pairs, 27 pairs were followed in a longitudinal study and somatic measurements were available for them at 24 months of age.
Results
In Table I , the intraclass (within-pair) correlations for the 125 twin pairs and their respective placentas or Placental lactogen and growth 721 placental parts are presented for six measures. The values show significant (P < 0.001) within-pair similarity for all the variables. The magnitude of the intraclass correlations for C-HCS and TPHCS is comparable with those for birth weight, length, and head circumference. Table I also provides descriptive statistics for the complete sample of 125 pairs (250 infants).
In the next analysis, the traditional co-twin control method was employed in order to test the relation between placental HCS and newborn status. The twin pairs were first separated on the basis of C-HCS in each twin's placenta. The twins with relatively lower C-HCS (index) were compared with their co-twins with relatively higher C-HCS (control subjects). The mean placental C-HCS for the index group was 24.1 mg/g, dry placental wt, and for the control group, 35.5 mg/g. The differences in growth variables of the two groups were tested by t test for matched pairs, and the results are shown in Table II . The index cases with lower C-HCS relative to their co-twin controls had significantly lower placental weight, birth weight, and birth length. A similar analysis, with twins separated on the basis of placental weight, revealed a strong relation between placental weight and birth weight, but the relation between placental weight and birth length was less impressive. Separation of twin pairs on the basis of TPHCS indicated that birth weight also has a strong relation with this variable, but the relation of TPHCS to birth length was of only marginal statistical significance. Differences in head circumference, although in the same direction, were not significant in any of the groupings.
The co-twin method was also used in analyzing the data for the 27 pairs who were followed longitudinally (Table III) . Because of the smaller sample size, the Wilcoxon matched-pairs, signed ranks test was used. Table III shows four analyses for these subjects. First the index and control groups are delineated according to relative placental C-HCS. At 24 months of age, there was a significant difference for length and weight, with the index twins being smaller as 2 year olds, relative to their co-twin control subjects. The findings were similar but the differences less significant when index and control groups were determined on the basis of TPHCS content. When pairs were separated by either placenta weight or birth weight, there was a tendency for the index twins to be smaller at 24 months than their control twins; however, the differences in length were not statistically significant, and the weight differences only approached significance (P < 0.10). No significant differences were found for head circumference at 24 months regardless of the variables used to designate the index and control cases.
Discussion
These findings indicate that there is a high degree of similarity in placental concentration, content, and, presumably, production of HCS within twin pairs. The magnitude of the intraclass correlations (0.64 for C-HCS; 0.59 for TPHCS) are comparable to those, within the same population, for measures of stature, which are known to be under considerable genetic influence. Nevertheless, there are individual differences within most of the twin pairs and this study has shown that these differences in placental HCS concentration and in total placental content of HCS are significantly related, not only to fetal growth, but to postnatal growth as well. The growth-promoting function of HCS as postulated by Grumbach et al. [3] cannot explain the growth differences found in this study, as both twins in a pair share equally the benefits of maternal metabolic alterations induced by HCS. It is likely that these differences in placental HCS reflect differences in functioning syncytiotrophoblastic mass and thus represent an index of overall placental function sustaining fetal growth. Birth weight is strongly related to C-HCS, TPHCS, and placental weight, perhaps most strongly to the latter, whereas birth length is more strongly related to C-HCS than to either of the other two variables. It appears then that C-HCS, TPHCS, and placental weight are significant indicators of functioning syncytiotrophoblastic mass and hence of nutrition and general growth of the fetus. There is also the suggestion that HCS production as reflected by C-HCS may have an independent relation to fetal linear growth. The reported presence in the fetal circulation of high levels of pituitary growth hormone [7] makes it unlikely that the growth differences observed could be the expression of a direct somatotropic effect on the fetus of HCS, a much less potent somatotropic substance than the pituitary hormone, but this possibility is intriguing.
The relation between postnatal growth variables and placental HCS in the 27 twin pairs studied longitudinally, suggests that suboptimal HCS production is associated with reduced growth potential. Diminished cell replication in the fetus is considered to be the underlying factor in decreased growth potential in fetal undernutrition associated with placental dysfunction [11] . Reduced functioning placental mass indicated by lower C-HCS and TPHCS may similarly affect cell replication and be the explanation for the postnatal growth differences observed in this study. It is important to note, however, that in these 27 twin pairs, relative placental HCS shows a stronger relation with twin si/e at age 24 months than does birth weight, traditionally accepted as a sensitive index of fetal nutrition. The possibility of a direct effect of HCS on fetal cell replication, although seemingly in conflict with other evidence, is worthy of continued
Summary
Chorionic somatomammotropin concentration in individual twin placentas or placental parts shows strikingcorrelations with placental weight, birth weight, and birth length when a method of intrapair comparison in twins is utilized. Longitudinal follow-up of 27 of the 125 twin pairs initially studied shows a persisting relation of weight and length at 24 months to placental HCS concentration. Similar relations between total placental HCS content and growth variables are observed but are less impressive.
In view of the fact that fetal effects of HCS exerted through the maternal circulation are common to both twins in a set, it must be assumed that placental HCS either provides a direct growth stimulating effect on the fetus or represents a sensitive index of general placental function and of the consequent effect on fetal growth and postnatal growth potential.
